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Amphibolites are t h e  predominant rock type of t h e  Kolar  Schis t  B e l t .  
Because the  amphibol i tes  are interbedded w i t h  ferruginous cherts and 
graphitic schists and show rare p i l l o w  s t ruc tu res ,  it is  thought t h a t  they 
o r i g i n a l l y  formed i n  a submarine environment. 
komat i i t i c  and t h o l e i i t i c  i n  composition. The komat i i t i c  amphibol i tes  are 
r e l a t i v e l y  minor and occur as th in ,  fo lded  u n i t s  interbedded w i t h  t h e  
t h o l e i i t i c  amphibol i tes  near  t h e  eas t e rn  and western margins of t h e  belt. 
I n  the  c e n t r a l  part of the  b e l t  is a fine-grained, massive, t h o l e i i t i c  
amphibolite,  which d i v i d e s  t h e  belt  i n t o  western and eas t e rn  parts.  
komatii t ic amphibol i tes  t o  the  east have Ce/Nd r a t i o s  graeter than t h a t  of 
chondrites,  w h i l e  those t o  t h e  west have Ce/Nd r a t i o s  l ess  than tha t  of 
chondri tes  (Fig. 1). Rajamani e t  a l .  (1,2) suggest: tha t  t he  komatiitic 
amphibol i tes  are der ived by r e l a t i v e l y  low percentages of mel t ing  (less 
than about 20%) of a mantle source w i t h  a somewhat h i a e r  Mg/Fe r a t i o  than 
p y r o l i t e  a t  pressures of about 50 Kb; and t h a t  t h e  t h o l e i i t i c  amphibol i tes  
are not  simply related t o  the  komatii tes,  but are der ived  from a source 
wi th  a much greater Fe/Mg r a t i o  than t h a t  of t h e  komati i tes  a t  pressures 
less  than about 25 Kb. 
wide range i n  Sm/Nd r a t i o s ,  which we i n t e r p r e t  as r e f l e c t i n g  varying 
proportions of garnet l e f t  i n  a residue as a result of d i f f e r e n t  e x t e n t s  of 
mel t ing  (Fig. 2). The Sm/Nd age f o r  t h e  western komat i i t i c  amphibol i tes  is  
26902140 Ma wi th  e p s i l o n  Nd v a l u e s  ranging from +2 t o  +8. No known rock 
can act as a contaminant t o  produce these high, p o s i t i v e  e p s i l o n  values .  
Thus, w e  suggest t h a t  t h e  sources of these rocks were (var iab ly?)  d e p l e t e d  
i n  l i g h t  REE for a s i g n i f i c a n t  period of time. We have t o  wonder whether 
these western komatiitic amphibol i tes  may be Archean rep resen ta t ives  of 
modern mid-ocean r idge  basalts. The eas t e rn  komat i i t i c  amphibol i tes  have a 
restricted range i n  Sm/Nd so t h a t  no age is ca lcu lab le .  
e p s i l o n  Nd of +2 t o  +7 at 2690 Ma. 
The eastern komatiites, western komati i tes  and western t h o l e i i t e s  a l l  
have quite d i f fe ren t  U-Pb h i s t o r i e s  (Fig. 3). The scatter i n  t h e  Pb 
isotope whole-rock data f o r  each of t h e  types of amphibol i tes  suggests t h a t  
the  amphibol i tes  may have been contaminated by extraneous Pb, perhaps from 
t h e  surrounding gneisses. 
massive t h o l e i i t i c  amphibolite g i v e  a Pb-Pb isochron age of 27332155 Ma, 
which is cons i s t en t  w i t h  t h e  Sm/Nd isochron age for  t h e  western komatiites. 
Surpr i s ing ly ,  the Pb data f o r  t h e  komatiites and t h o l e i i t e s  are quite 
d i f fe ren t ,  suggesting t h e  in t e r l aye red  komati i tes  and t h o l e i i t e s  have 
separate sources. Less su rp r i s ing ly ,  the  eas t e rn  komat i i t i c  amphibol i tes  
have Pb isot'ope characteristics q u i t e  d i f f e ren t  from those of e i ther  t h e  
western kolnat i i tes  or western t h o l e i i t e s .  Too few eas t e rn  t h o l e i i t i c  
amphibol i tes  have been analyzed t o  determine whether they a l s o  have 
separate sources .  
The amphibol i tes  are 
The 
The komat i i t i c  amphibol i tes  from t h e  western s i d e  of t h e  be l t  have a 
They have an  
The Pb d a t a  from one outcrop of t h e  c e n t r a l  
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Fig. 1. Ce v e r s u s  Nd concentra- 
t i o n s  of t h e  western and e a s t e r n  
komatii t ic amphibol i tes  compared t o  
a l i n e  wi th  a chondr i t i c  Ce/Nd 
ra t io .  E s s e n t i a l l y  a l l  of t h e  
western komat i i tes  have a Ce/Nd 
r a t i o  less  than t h a t  of chondr i tes ,  
whereas the  e a s t e r n  komatiites have 
a Ce/Nd ra t io  greater than t h a t  of 
chondrites.  Th i s  c o n s i s t e n t  dlf- 
fe rence  i n  r a t i o  o v e r  a large range 
i n  composition i m p l i e s  t h a t  t h e  
mantle  sources  f o r  t h e  two koma- 
t i i t i c  suites had the  same Ce/Nd 
c h a r a c t e r i s t i c s  as t h e  amphibol i tes  
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2694 f 136Mo Fig. 2. Sm/Nd isochron diagram for 0.5140 - samples of the western komatii tes.  
The i n s e t  shows REE p a t t e r n s  fo r  
r e p r e s e n t a t i v e  samples of t h i s  
suite. The spread i n  Sm/Nd ratios 
0.5130 - is most probably due t o  vary ing  
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source l e a v i n g  va ry ing  f r a c t i o n s  of 
isochron would t h u s  be d a t i n g  the 
time of melting. The p o s i t i v e  
e p s i l o n  v a l u e s  and scatter of d a t a  
suggest a source f o r  t h e  western 
komat i i t i c  amphibol i tes  with a 
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Fig. 3. Pb i so tope  data f o r  t h e  eas t e rn  and western komat i i t i c  and 
t h o l e i i t i c  amphibol i tes  compared t o  t h e  Pb i so tope  data f o r  leached 
potassium feldspars from the  gneisses east and west of t h e  belt  (4)  and 
ga lena  frau within the  b e l t  (5). Whereas t h e  Pb da ta  f o r  the  western 
t h o l e i i t i c  amphibolites from a nunber of outcrops show a scatter, t h e  da t a  
for  samples from one outcrop l i e  c l o s e l y  about a l i n e  and g i v e  an age of 
27332155 Ma. The Pb i so tope  data f o r  t h e  eas t e rn  and western komat i i tes  
shcm considerable scatter, suggesting t h a t  t hey  may have been contaminated 
by extraneous Pb, perhaps represented by t h e  galena which h a s  a composition 
similar t o  t h a t  of some of the  western gneisses. 
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